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Impact of heavy metals by indoor air analysis and biological monitoring 

on the residents living in the vicinity of the Central Taiwan Science Park 

Abstract

In recent years, the government has promoted the Green Silicon Island Policy, 

and has been developing the Central Taiwan Science Park (CTSP) in 

Taichung for the past three years. The CTSP has already introduced some 

products, such as optoelectronics, semiconductors, and precision machinery. 

Various heavy metals and chemicals that are used in the production process 

and subsequently discharged into the atmosphere might cause pollution after 

dispersing into the general environment (air, water and soil). Exposure to 

these pollutants by the residents living in the vicinity of the CTSP may lead to 

acute or chronic adverse health effects through gastrointestinal, respiratory or 

skin absorption. This is a pressing health concern and therefore merits the 

establishment of pollutant level baseline data in order to determine future 

causal relationships regarding their health effects.  

The objective of this study is to understand the impact of heavy metals 

on the residents living in the vicinity of the CTSP by air analysis and 

biological monitoring. The study participants consisted of 427 people residing 

in the vicinity of the CTSP (245 in 2005 and 182 in 2007) and a control group 

of 79 rural residents. The levels of indoor and outdoor heavy metals in 5 

houses were analyzed and 34 urine samples were simultaneously collected 

from the members of the five households. All samples are analyzed by 

inductively coupled plasma-mass spectrometry (ICP-MS). The elements 

included arsenic, cadmium, chromium, copper, mercury, nickel, lead, 

selenium and zinc. All analyses were performed under strict quality control 

procedures.
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Using multivariate regression, the concentration of arsenic, chromium, 

mercury, selenium and zinc in the urine of residents living in the vicinity of 

the CTSP in 2007 were significantly higher than residents living in the 

vicinity of the CTSP in 2005 and the control group. Of the heavy metals 

found in the household environments, only cadmium in the indoor air and 

urine correlated significantly (r=0.52) 

Multivariate logistic regression analysis showed that the urinary levels of 

arsenic, chromium and nickel exceeded the USA NHANES III reference for 

residents in the vicinity of the CTSP in 2007. The urinary arsenic levels of the 

subjects living in the northern and southern vicinities of the CTSP had odds 

ratios 3.4 times (95% confidence interval, 1.2-8.9) and 2.6 times (95% CI, 

1.2-5.6) higher, respectively, than those of the control group. The background 

(reference) data of heavy metals in residents’ urine near the CTSP had already 

been established. The concentrations of arsenic, chromium, mercury, selenium 

and zinc found in the urine of residents living in the vicinity of the CTSP in 

2007 were higher than both those found in the control group and the CTSP 

group that was analyzed in 2005. These results may be related to heavy metal 

emissions from the CTSP, however other sources of heavy metals in the 

vicinity of the CTSP cannot be ruled out.  

Key word: Central Taiwan Science Park , urine , heavy metals , ICP-MS , 

biological monitoring 
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